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Manual Apparatus for Cutting Cables to Size 


CROSS REFERENCE TO RELATED APPLICATION 


[0001] This application claims priority on Application No. 103 12 507.8 filed in 
Germany on March 15, 2003, the entire contents of which are hereby incorporated by 
reference and for which priority is claimed under 35 U.S.C. § 1 19. 


[0002] The present invention relates to a manual cutting tool for cutting cables, steel cord, 
rods to size, comprising a pair of movable cutting means one of which is connected to a 
stationary handle and the other one of which is adapted to be moved against the stationary 
cutting means by a movable handle and transmission means, said cutting means having 
associated therewith replaceable, concavely shaped cutting elements adapted to be 
connected in a fiictional and shape lock. 


BACKGROUND OF THE INVENTION 


Field of the Invention 
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Description of Background Art 


[0003] Manual cutting tools of this kind are used to cut to the desired length cables, steel 
cords which are wound from cable drums, for example, for further processing. The 
required severing forces frequently are very high and can be applied through force 
transmitting means by means of handles adapted to be moved against each other. The force 
transmitting means allow the oppositely disposed cutting means to be slowly moved 
against each other while the applied forces are of a relatively low magnitude. The cutting 
means may be in the form of oppositely disposed angle shears or as a rotary knife of the 
type known by EP 0 186 222 Bl, for example. 

[0004] It has tumed out that the cut will be particularly clean in case the strands to be 
severed are not sheared in the manner of a side cutter, as known by US- A 4,670,983; 
instead, the cutting forces should act on the material to be severed in a manner to cause 
fracture to occur. This is obtained by means of the cutting elements acting onto the strands. 
Also, the cutting elements should be matched as well as possible to the strand to be 
severed as to size and shape. 

[0005] The cutting means have to sustain relatively high mechanical loads and experience 
relatively high wear, depending on the material to be severed. In addition, they experience 
rough handling on constmction sites and in similar dirty environments and they may be 
used to cut widely varying materials, all of which will often cause their utility to greatly 
degrade. 
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SUMMARY OF THE INVENTION 


[0006] It is the object of the present invention to provide a manual cutting tool of the type 
described above which is suited for universal use and of which the usefulness can be 
maintained for extended periods of time by the application of relatively simple means. 

[0007] This object is attained by cutting means having mutually facing guide shoulders 
thereon, with cutting elements having shoulders thereon by means of which they are 
inserted flush in guide shoulders of cutting means. 

[0008] In another embodiment, the replaceable cutting elements having in their rear 
surfaces holding grooves by means of which they are floatingly mounted in a frictional and 
shaped-locked manner in cutting means on matingly shaped holding tabs located in the 
region of guide shoulders. The replaceable cutting elements are mounted to float in the 
cutting means, with the cutting means having centering means associated therewith for 
coupling to the cutting means for a perfect fit in a frictionally and shape-locked manner. 

[0009] Further, in another embodiment, the replaceable cutting elements have in their rear 
surfaces holding grooves adapted to be effectively coupled in a frictionally and shape- 
locked manner with similarly shaped and radially inwardly facing holding tabs provided in 
the region of radially inward guide shoulders. The cutting means have shoulders in their 
mutually facing surfaces, with the cutting elements sunk flush with the surfaces into the 
shoulders of the cutting means. 

[0010] These measures result in a manual cutting tool which enables components which 
wear out quickly under extreme stress to be quickly and simply removed and replaced by 
new components. Further, it enables cutting edges to be used of which the shapes and 
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materials are matched to any application; in all such uses, the manual cutting tool as such 
will retain its basic utility and can be kept ready for a wide variety of operating conditions 
by using relatively simple means. Thus, if the cables to be severed are fiber glass cables, 
for example, the cutting elements may be ceramic. 

[0011] Further scope of applicability of the present invention will become apparent from 
the detailed description given hereinafter. However, it should be understood that the 
detailed description and specific examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in the art 
from this detailed description. 


[0012] The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings, which are given by way of 
illustration only, and thus are not limitative of the present invention, and wherein: 


BRIEF DESCRIPTION OF THE DRAWINGS 


Fig.l 


shows an isometric view of a manual cutting tool having stationary 


cutting means and movable cutting means, the latter adapted to be 


moved against the stationary cutting means, with the respective cutting 


elements being replaceable; 
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Fig. 2 


shows an isometric view of a cutting element having a low relief angle. 


a steep cutting angle and a concave edge radius; 


Fig. 3 


shows a side view of a cutting element of Fig. 2 with a segment 


shoulder adapted to be sunk; 


Fig. 4 


shows an isometric view of a manual cutting tool having an increased 


arcuate rotary knife member and mutually supporting cutting elements 


mounted to float by means of holding grooves in holding tabs in guide 


shoulders on the cutting means; and 


Fig. 5 


shows an isometric exploded view of a manual cutting tool of Fig. 4. 


[0013] As shown in Figure 1, a manual cutting tool 10 essentially comprises a stationary 
cutting means 11 coimected integrally to a stationary handle 13. A rotary knife 12 is 
adapted to be moved relative to stationary cutting means 11 by way of a stepdoAvn 
transmission 14, not described in detail. 

[0014] Movable cutting means 12 has through its distal end 50a opposite handle 13 a 
pivot bore 28 adapted to be effectively coupled with a pivot bore 29 through stationary 
cutting means 11. Pivot bores 28, 29 receive a shank screw 16, which can be secured by a 
locknut 17. Alternatively, pivot bore 29 may be have intemal threads adapted to 
threadingly receive shank screw 16, which then is secured by means of locknut 17. Shank 
screw 16 serves as an axle for movable cutting means 12 and has left-handed threads 
thereon in order to keep it from loosening by itself as cutting means 12 pivots. 
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[0015] On its side opposite pivot bore 28, cutting means has an arcuate rotary knife 
member 21 provided with a series of teeth 22 on its outer surface. Teeth 22 are configured 
preferably to have a well-defined modulus. 

[0016] To enable movable cutting means 12 to be moved relative to stationary cutting 
means 11, stepdown transmission 14 (not shown in detail) is provided. Stepdown 
transmission 14 is accommodated by a transmission casing (not shown in detail) covered 
by cover plate 18 and has a transport lever configured to form a toothing pawl 15. Pawl 15 
is adapted to effectively engage teeth 22 on cutting means 12. 

[0017] Cover plate 18 has an axially extending guide bead 20 directed against movable 
cutting means 12, said guide bead guiding arcuate rotary knife member 21 of cutting 
means 12 when engaged to be moved by pawl 15. Cover plate 18 is held by spacer sleeves 
27 at a precise distance firom base portion 41 of stationary cutting means 11. Spacer 
sleeves 27 receive casing screws (not shown in detail) retained by cap nuts 19. 

[0018] Pawl 15 is moved by means of a movable handle 25 through stepdown 
transmission 14, with pawl 15 engaging teeth 22 on arcuate rotary knife member 21 on a 
tooth-by-tooth basis to slowly move movable cutting means 12 against stationary cutting 
means 1 1 . A lock pawl 24 is provided in order to prevent teeth 22 fi"om rebounding. Lock 
pawl 24 is configured to form a rocker element, with a retaining spring provided to bias it 
into engagement with teeth 22. 

[0019] Movable handle 25 is adapted to be moved relative to stationary handle 13. hi 
order to avoid any unintentional operation of cutting means 12, a lock shaft 26 is provided 
which enables manual cutting tool 10 to be locked. A handling aperture 23 is provided to 
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enable cutting means 12 to be moved after successfiil use into its starting position in which 
it can encircle a cable to be severed. Handling aperture 23 enables arcuate rotary knife 
member 21 to be drawn over pawl 15 in the disengaged condition thereof so as to open 
manual cutting tool 10. 

[0020] In accordance with the invention, stationary cutting means 11 has associated 
therewith a replaceable stationary cutting element 30 and movable cutting means 12 has 
associated therewith a replaceable movable cutting element 31. A centering pin 32 is 
provided to precisely fit and connect cutting element 30 to stationary cutting means 1 1 
while centering pin 32a is provided to fit and coimect cutting element 31 to movable 
cutting means 12, with element 31 secured in place against rotation by natural cutting 
pressure. 

[0021] Centering pins 32, 32a are guided in a high-precision fit in centering bores 34. 
Threaded fasteners 33 are provided to fiictionally and shape-lock cutting elements 30, 31 
to cutting means 11, 12. 

[0022] Cutting elements 30, 31 each have a shoulder 35a by which they are sunk against a 
guiding shoulder 35 in cutting means 11 or 12, respectively. The said simk connections are 
configured to fit precisely and fiush in surface 36 of cutting means 11 or in surface 36a of 
movable cutting means 12, respectively. They are honed in place so as to avoid any clear- 
ance and play which would be detrimental under the high transmitted forces occurring as 
the tool is operated. 

[0023] As shown in Figure 2, cutting elements 30, 31 have concave cutting radii 40 
roughly corresponding to the contours of a cable or steel cord to be severed. 
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[0024] As shown in detail in Figure 3, cutting elements 30, 31 have cutting edges 37. 
Cutting edges 37 of cutting elements 30, 31 are designed to have relatively flat cutting 
angles 39 which merge into relatively steep relief angles 38. Cutting angles 39 are about 
70° and relief angles 38 are about 30'*. 

[0025] Cutting elements 30, 31 are replaceable and may be made of a variety of hard 
materials such as hardened steel or ceramic. They may variously be formed to have one or 
multiple curvatures so as to adapt them universally to any desired use. 

[0026] Likewise, the manual cutting tool 10a shown in Figures 4 and 5 has stationary 
cutting means 11a and movable cutting means 12a mounted to be moved against the 
stationary cutting means. Stationary cutting means 11a is coimected with a stationary 
handle 13, while movable cutting means 12a is adapted to be moved by a movable handle 
through stepdown transmission 14 (not shown in detail) against said stationary cutting 
means 11a. 

[0027] Movable cutting means 12a has an arcuate rotary knife member 21a having 
dimensions corresponding to one half of a circle. On its radially outer surface, arcuate 
rotary knife member 21a has thereon a series of teeth 22 driven by said stepdown 
transmission 14 to be advanced towards the stationary cutting means; also, said teeth are 
engaged by a lock pawl (not shown in detail). 

[0028] At their distal ends 50, 50a opposite handles 13, 25, respectively, in the assembled 
condition thereof, cutting means 11a, 12a have pivot bores 28 or 29 therethrough, 
respectively. Pivot bores 28, 29 receive a shank screw 16, which is secured by a locknut 
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17. Thus, movable cutting means 12a is mounted to be pivoted about shank screw 16 
against stationary cutting means 11a. 

[0029] Cutting means 11a, 12a each have a guide shoulder 35 extending along their radial 
inner surfaces. Guide shoulders 35 have opposite cutting elements 30a, 31a placed therein 
with their rear surfaces in a flush condition, each said cutting elements being shaped to be 
the mirror-image equivalent of the other. Cutting elements 30a, 31a are supported in guide 
shoulders 35 in a "floating" fashion. 

[0030] In order to prevent floating cutting elements 30a, 31a from yielding in a radial 
direction, guide shoulders 35 have holding tabs 47 in the lower third thereof facing handles 
13, 25, respectively, while cutting elements 30a, 31a have matching holding grooves 46. 
Holding tabs 47 are effectively coupled with holding grooves 46 in a precise fit so that 
radial escape will not be possible. 

[0031] In order to align cutting elements 30a, 31a in place in a precise fit in guide 
shoulders 35, centering bores 34 are provided which are aligned with centering bores 34a 
in cutting means 11a, 12a. Threaded fasteners 33 may be passed through cutting means 
11a, 12a in order to fix cutting elements 30a, 31a in place. Fasteners 33 are inserted 
through centering bores 34 to threadingly engage centering bore 34. Shims (not shown) 
may be placed in guide shoulders 35 to make up for varying thicknesses of cutting 
elements 30a, 31a. 

[0032] With cutting elements 30a, 31a placed in guide shoulders 35, the cutting bevels 
38a of cutting elements 30a, 31a should merge into cutting means 11a, 12a with a 
relatively flat angle. To this end, cutting means 1 la, 12a are designed to have in the region 
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of cutting elements 30a, 31a relatively flat cutting angles 42 to merge with corresponding 
relief angles 38 of cutting elements 30a or 31a, respectively. Depending on the material to 
be severed, such relief angles 38 may be selected to be different so as to allow soft 
material - such as copper cable - to bulge or swell out when cut. 

[0033] For improved force transfer in the region of shank screw 16, pivot bores 28, 29 are 
disposed in asymmetric locations in the distal ends 50, 50a of cutting means 1 la, 12a. This 
measure gives rise to radially outwardly located portions 44 of increased material 
thickness which inhibit axial movement of cutting elements 30a, 31a during a cut. 

[0034] For the placement of cutting elements 30a, 31a in guide shoulders 35, their distal 
ends 50, 50a are provided along the radial inner surface thereof with asymmetric portions 
43 of reduced material thickness which are disposed opposite radially outwardly located 
portions 44 of increased material thickness. 

[0035] Cutting elements 30a, 31a have at the front free ends 48 thereof arcuate abutment 
portions 52 conforming with reduced thickness portion 43 in a frictionally and shape- 
locked manner. In the area of arcuate abutment portions 52, cutting elements 30a, 31a have 
axially extending chamfers 45 which allow them to be placed under the respective 
opposite increased thickness portion 44 when movable cutting means 12a is in its open 
position. 

[0036] Cutting elements 30a, 31a are floated in place between holding grooves 46 and 
asymmetric increased thickness portions 44. The opposite inner free ends 49 may be 
exposed, with the opposing cutting elements 30a, 31a supporting each other here by their 
surfaces 53 in a precise fit. 
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[0037] These measures allow cutting elements 30a, 31a to be cut and ground to shape 
from fully hardened or fully hardenable solid rod material. They facilitate the relatively 
inexpensive mass production thereof, and they are simple and easy to replace. For weight 
reduction, cutting means 11a, 12a may be injection molded of a light-weight metal alloy, 
for example. 

[0038] The invention being thus described, it will be obvious that the same may be varied 
in many ways. Such variations are not to be regarded as a departure from the spirit and 
scope of the invention, and all such modifications as would be obvious to one skilled in 
the art are intended to be included within the scope of the following claims. 


